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This Invention relates to new indolinone derivatives of interest to those in the field of medicinal chem- 
istry and chemotherapy. More particularly, it is concerned with a novel series of oxindole-1-aJkanoic ac- 
id compounds for the control of certain chronic complications arising from diabetes melFitus (e.g. t diabet- 
ic cataracts, retinopathy and neuropathy). 

Past attempts to obtain new and better oral antidiabetic agents have, for the most part involved an 
endeavor to synthesize new compounds that tower blood sugar levels. More recently, several studies 
have been conducted concerning the effect of various organic compounds in preventing or arresting 
certain chronic complications of diabetes, such as diabetic cataracts, neuropathy and retinopathy eta 
For instance, K. Sestanj et al. in US. Patent No. 3,821,383 discloses that certain aldose reductase Inhib- 
rtors like 1 ,3-dioxo-1 H-benz[d,e]isoquinoline-2(3H)-acetic acid and some closely-related derivatives 
thereof are useful for these purposes even though they are not known to be hypoglycemic. These com- 
pounds function by inhibiting the activity of the enzyme aldose reductase, which is primarily responsible 
for catalyzing^ the t reaction of aldoses (like glucose and galactose) to the corresponding polyols (such 
as sorbitol and galactttoQ in the human body. In this way, unwanted accumulations of galactitol in the lens 
of galactosemia subjects and of sorbitol in the lens, retina, peripheral nervous system and kidney of dia- 
betic subjects are prevented or reduced. As a result, these compounds control certain chronic diabetic 
complications, Including those of an ocular nature, since It is already known in the art that the presence 
of polyols in the lens of the eye leads to cataract formation and concomitant loss of lens clarity. 

The present invention relates to novel oxindole-1-alkanoic acid compounds useful as aldose reduct- 
ase inhibitors for the control of certain chronic complications arising In a diabetic subject More specifi- 
cally, the novel compounds of this invention are selected from the group consisting of 3-substituted 2- 
oxo-indollne-1^lkanoic acids of the formulae: 
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II 

and the Ct-Ce alkyl esters and primary amide derivatives thereof, and the base salts of said acids with 
pharmacologically acceptable cations, wherein X is hydrogen and X' is hydrogen, hydroxy, fluorine 

^fli^P'r 6 ^ ? °: Ca a L k0xy; ° r X and *• wnen "SA b*** chlorinf 
CrC 4 alkyl or C1-C4 a!koxy t and when taken together are -OCH 2 (CH2) n O- at the 4.5-. 5.6- or 6 7-posK 

^ ? , 1 t *; e l mo ! ecule wn erein n *s zero or one; R, is hydrogen or methyl; Ffe is hydrogen, Ct-d alkyl or 
SJ?2! ^having "P to three carbon atoms in the alkyl moiety wherein said phenyiaJkyl is optionally sub- 
^l^Ji?^. ^ ^""esubstrtuents on the phenyl ring; Ra is naphthylmethyl. furfuryl, thenyl, 
benzothienylmethyl. benzoxazotylmethyl, benzothiazolylmethyl or phenyiaJkyl having up to three carbon 
atoms In the alkyl moiety wherein said phenylalkyl Is optionally substituted with up to two identical or non- 
Sfn^JJi? r^r ntS ?^ the rt "?' ^ identicaJ substituents being fluorine, chlorine, bromine, tri- 

mXSS^J^ 04 ai ^, 0r ( ^. bM ?V "on-identical substhuents being chlorine, methyl, 

methoxy or tnfluoromethyl; and Y is hydrogen, fluorine, chlorine, C1-G4 alkyl or C1-G4 alkoxy. These 
n °I e i fS^"* "2 aldose reductase inhibitors and therefore, possess the abilitytoreduce or inhtort 
sorbitol formation in the lens and peripheral nerves of diabetic subjectT 

One group of compounds of the present invention of interest is that of formula I wherein X is hydro- 
gen^ is hydrogen hydroxy, fluonn , chlorin or Gt-C* alkoxy; X and Xi, when taken separately, are 
£»i ^ - ft J? "^T 96 " or methvl: * is nydrogen, CrC* alkyl or phenylalkyl having up to 

three carbon atoms in the alkyl moiety wherein said phenylalkyl Is ring-substituted with up to tw chlorine 
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substituents on the phenyl ring; and Rs is phenylalkyl as Just hereinbefore defined for Ffe. Preferred 
compounds within this group include those where X is hydrogen, X^ ts hydrogen, hydroxy, chlorine or 
methoxy, Rt and R2 are each hydrogen and Ra is 3,4-dichlorobenzyl or 3,4-dlchloro-o-methylbenzyi. 

Another group of compounds of the present invention of interest is that of formula II wherein X is hy- 
drogen; Xi is hydrogen, hydroxy, chlorine or methoxy; R t is hydrogen and Y is hydrogen, hydroxy, chlo- 
nne or methoxy. Preferred compounds within this group include those where X, Xi and Ri are each hy- 
drogen and Y is hydrogen or chlorine at the 5{6)-position of the molecule. 

Of special interest are such typical and preferred member compounds of the invention as 3-(3,4- 
dichlorobenzyt)-2-oxoWndollne-1-acetic acid, 5^toro-3^3,4-dlchlorobenzyl)-2-oxo-indollne-1 -acetic 
acid, 3-p,4-dichlorabenzyl)-6HTiethoxy^ acid, 3-(3,4-dichloroben2yl)-6-hydroxy- 

2-oxo-indoline-1 -acetic acid and 3-(3,44ichloro-o-methylber^ acid. These 

particular compounds are highly potent aldose reductase inhibitors. 

in accordance with the process employed for preparing the novel compounds of this invention, an ap- 
propriately substituted 2-oxo-indollne-1 -alkanolc acid aralkyl ester of the formula: 




wherein X, X 1 , Y and Ri are all as previously defined, R is an aralkyl group such as benzyl or a similar 
blocking group such as m-xyiyl or fi-chlorobenzhydryl and the Oke, R4 and Rs are each as previously de- 
fined for R2 and R3 except that R4 is always other than hydrogen, or R4 and Rs, when taken together, 
form the divalent groups «R 6 where Re is naphthylidene. furfurylidene, thenylidene, benzothienylmethyli- 
dene, benzoxazolylmethylidene, benzothiazolylmethylidene or phenylalkylidene having up to three car- 
bon atoms in the alkylidene moiety wherein said phenylalkylidene is optionally substituted with up to two 
identical or non-identical substituents on the phenyl ring, said identical substituents being fluorine, chlo- 
nne, bromine, trtfluoromethyl, C1-C4 alkyl or C1-C4 alkoxy and said non-Identical substituents being 
chlorine, methyl, methoxy or trtfluoromethyl, Is subjected to the action of hydrogen in the presence of a 
noble metal catalyst until the reduction to form the desired final product Is substantially complete. This 
hydrogenolysts^ reaction Is normally conducted in a reaction-inert organic solvent at a pressure ranging 
from 103.4 to 344.7 kPa (15 to 50 psi) hydrogen and at a temperature that is in the range of from about 
0°C. up to about 50*C. and preferably from about 15 e C. to about 35°C. Preferred reaction-inert organic 
sorvente for use in this connection include lower alkanols such as methanol, ethanol and isopropanol. 
lower diaikyl ethers such as diethyl ether, diisopropyl ether and di-n-butyl ether, as well as lower alky! 
esters of lower alkanoic acids such as methyl acetate, ethyl acetate, isopropyl acetate, methyl propioi 
ate and ethyl propionate. The organic solvent will preferably contain a minor amount (e.g. 10-30% by 
weight) of an acid, which is usually an organic acid like glacial acetic acid or a similar lower alkanoic acid 
but rt can also be a substantially anhydrous mineral acid like phosphoric acid or sulfuric acid. Noble metal 
catalysts as employed herein include platinum, palladium, rhenium, rhodium and ruthenium either of the 
supported or non-supported type, as well as the known catalytic compounds thereof, such as the oxides 

t« ^t°nr ^i^^^l ^ * prefom l ed r,^ else * ^ *» ^reduction of an appropri- 
ate salt or oxide of the catalytic compound. Preferred catalysts for use in the reaction includ platinum 
oxide and even more especially, palladiurn-on-carbon. Upon completion of the hydrogenolysis step, the 

viz., bv first removing the catalyst from the reaction mixture by means of filtration and then concentrat- 
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ing the resulting filtrate to an oil or foam by means of evaporation under reduced pressure, followed tav 
recrystallteation from a suitable solvent system. y 
Compounds of the invention wherein )C of structural formulae I and II is hydroxy can be readily pre- 
pared from the corresponding compounds where )0 is methoxy by simply dealkylating same in accord- 
ance with standard techniques well known to those skilled in the art For instance, the use of boron trl- 
£2r? JJL * conn ^ on readily converts 3-(3>dichloroberizyl)-6-rnetho 
acid to the corresponding 6-hydroxy compound. Moreover, certain compounds of the invention (of 
structural formulae HI) having a ring substltuent (Xi) which is lower alkoxy of more than one carbon at- 
om can alternatively be prepared from the corresponding methoxy compounds by first converting same 
to the corresponding hydroxy Derivatives and then alkylating the latter with, for example, ethyl iodide or 
isopropyl bromide in a manner well known to those skilled in the art As previously indicated, the oxindole- 
1-alkanoic acid final products (of structural formulae Ml) can be used as such for the therapeutic pur- 
P 08 ,® 5 erf tr^ invention or else simply converted to the corresponding lower alkyl ester and primary 
amide derivatives thereof in accordance with conventional techniques. 

The lower alkyl esters of the 3-substituted 2-c*o-indole-1-alkanoic acids of this invention are general- 
ly prepared by condensation of the acid with the appropriate alcohol in the presence of an acid catalyst 
in accordance with conventional organic procedure. The primary amide derivatives are readily pre- 
pared, for example.by treating the corresponding acid chloride with ammonia under basic conditions and 
tnereatter isolating the amide final product 

The aralkyl ester starting materials (of structural formulae lll-IV) required for preparing the 3-substi- 
tuted 2-oxc^doline-l-aIkanoic acid compounds of this invention, are all new compounds, which are pre- 
pared by treating the corresponding 3-substituted 2-lndolinone (having a free hydrogen atom at the 1-po- 
lru n /D ™o an J 1 ^ n Pria ?r, ^ oaIkanoic aralkyl ester of chofce having the tarrnula 
ZCHCRijcooR, where R and Ri are each as previously defined in the structural formulae for the aralkyl 
esters andZ is either chlorine, bromine or iodine. This particular reaction is normally carried out in the 
presence of a basic condensing agent such as an alkali metal hydride, alkanolate or amide, or an alkali 
metal-alkyi or aryl compound, as the case may be, and is usually conducted in a reaction-inert polar or- 
ganic solvent preferably using one of the N,N-di-(lower aJkyI)lower aikanoamides. Preferred solvents 
T? 60 "^" ^^^^y^^m^ N,N-diethyrformamide, N,N-di(rhpropyl)formamide, 
N.N-dimethylacetamide, N,N-diethyiacetamide and N,N-dimethyipropionamide. In general, substantially 
equimolar amounts of reactant and reagent are employed (i.e., from about 0.80 to about 1.25 mole of hali- 
de reagentwrtn respect to the 3-substrtuted 2-indolinone starting matertaO and the reaction is effected 
at a temperature that Is in the range of from about 5«C. up to about 35«C. for a period of about 15 minutes 
tw ? t _ hour ?* Tne reaction is usually conducted at room temperature for a period of time that is 
ordinarily less than about one hour. The basic condensing agents required for the reaction are all select- 
SLIT 1 ^1 ^ w.^' ™^ bases Previously enumerated which are sufficiently strong to form sarts 

c?le unde^^ ^ yet mHd en0U 9 h n0t t0 de 9 rado the organic rnX 

SI * conditions of the reaction. Such basic condensing agents Include, for example, sodium hy- 

™ 2j^ hy ^ and - Potassium hydride, as well as sodium and potassium lower alkanolatesMfoe sool- 
um methylate and potassium isd.-butoxide, as well as alkali metal amides l.ke sodarrride K amide f^nd 
^ ^i^l e re UP ° n ~ m P ,etion of the reaction, the desired 3-substituted 2-oxo-lndollne-1-alkanoic 
aad aralkyl esters are readily recovered from the reaction mixture by the use of standard techniques 

^^"^J- e - 9 *' £» reaction mbcture ™y J^^mSSSX 

tracted with a suitable soivent such as methylene chloride or chloroform, etc., to ultimately afford the de- 
45 sired intermediate esters after first removing the solvent from the organic extract uwmaw ^ ™ de " 
T^ 3 ^^ 1 ^ 2-indolinone compounds that are employed as starting materials in the above de- 
ES^S wIS"! compounds w * ,ch P re P ared ^ a number of different methods. For in- 
3 * jb J ltul ? d ^ndonnone compounds where the 3-substituent is the divalent group -Re are pre- 
S n K I" 51 " 9 m i .^Pojidlng 2-lndolinone compounds with the appropriatMbsSuted aro- 

m ^. C ° r h^roarornatic aldehyde or ketone, such as 3,4^chIor^n2aldehyde oV 34- 
t^l ^fSf nenone \ n a base-catalyzed manner to form the desired condensation product In accord- 
cX^c^^^Tk 8 ' mGth0dS * 0IBanlc s y mnesis > ™ s Particular reaction Is hereinafter de- 
^d\r^S o -IS ^ x P enmemal "J*? the specification (see Preparations A-F). On the oth- 
er hand. 3-sutetftuted 2-indolinones where the 3-substituent is the disubstituted grouping Ri and Fk as 

Sfrtfrir^H^ molecule, are all preferably prepared by first acetylating the 1 -position of the 

T?^n £° ne Mm P°" nd f" d * en effectin 9 the desired aJkylation at the S^srtions by means 
of reaction wfth an appropriately-substituted aralkyl halide. such as 3,4-dichlordE^i chloride fol- 
Zfo'u^T^l 1£S , d9 , Sired 3^isubstitmed-2Hndolinone inteSate (ste Pre^t 
tons O, U and X). 3-Substituted 2-indolmones of structural formula IV are also prepared in a shnHar 
rmnner by simply substituting an appropriate o^ihaio^-xylene for the mlkyuS in this se^ 
SJS-il! 08 ? 0 ^ I 886 E Bf ? ralton ? °' Q * R ' S ' V and ^ Substituted mZi of 
tio^Th^ is *• d ^ bstttuted R* and Rs and the disubstltu- 

!SL the 3,^positlons of the molecule is unsymmetrical, are best prepared by first condensing the 
starting 2-indolinone compound with the appropriate aromatic or heteroaromatic Jdehyder ketone fol 
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lowed by subsequent catalytic reduction to the corresponding S-monosubstituted^ndoflnone and then 
acetylation at the 1 -position, alkylation at the 3-posttion (with an appropriate aJkyl haiide such as methyl 
iodide) and deacetylation at the 1 -position to ultimately afford the desired 3 t 3-disubstituted-2-lndollnone 
intermediate (see Preparations, N f P, T and Y). 
5 The 2,3-dihydro-2-oxo-indoles (I.e., 2-indoiinones) required as the ultimate starting materials for pre- 
paring all the compounds of this invention y& the previously described reaction schemes are, for the 
most part, known compounds and are either readily available commercially like 2,3-dihydro-2-oxo-indole 
(oxindole) and 5-chtoro-oxindoie, or else they can easily be synthesized by those skilled in the art from 
common organic chemicals by using conventional methods of organic synthesis (e.g., see literature ref- 
1 0 erences to 6-fluoro-oxindoie, 5,6*iimethoxyoxindole and 6-methoxyoxindole in Preparations C-E). 

The chemical bases which are used as reagents In this invention to prepare the aforementioned phar- 
maceutlcally acceptable base salts are those which form non-toxic base salts with the herein described 
3-substituted 2-oxo-indoline-1-alkanoic acid compounds such as 3^,4^ichloroben2yl)-2-oxo-indoline- 
1 -acetic acid, for example. These particular non-toxic base salts include those derived from such phar- 
15 macologicalfy acceptable cations as sodium, potassium, calcium and magnesium, eta These salts can 
easily be prepared by simply treating the aforementioned 3-substituted 2-oxo-indoline-1-alkanoic acid 
compounds with an aqueous solution of the desired pharmacologically acceptable cation, and then evap- 
orating the resulting solution to dryness, preferably under reduced pressure. Alternatively, they may al- 
so be prepared by mixing lower alkanolic solutions of the acidic compounds and the desired alkali metal 
20 alkoxlde together, and then evaporating the resulting solution to dryness in the same manner as before. 
In either case, stoichiometric quantities of reagents are preferably employed in order to ensure com- 
pleteness of reaction and maximum yields of the desired final product 

As previously indicated, the 3-substituted 2-oxo-indoline~1-aikanoic acid compounds of this invention 
m re i!5l y ada & e6 t0 therapeutic use as aldose reductase inhibitors for the control of chronic diabetic 
25 complications, in view of their ability to reduce lens sorbitol levels in diabetic subjects to a statistically 
significant degree. For instance, 3-(3,4-dichlorobenzyl)-2-oxo-indoiine-1-acetic acid, a typical and pre- 
ferred agent of the present invention, has been found to inhibit the formation of sorbitol levels in diabet- 
ic rats to a significantly high degree when given by the oral route of administration at dose levels ranging 
from 0.75 mgTkg. to 20 mgJkg. Furthermore, the herein described compounds of this invention can be 
30 administered by either the oral or parenteral routes of administration. In general, these compounds are 
ordinarily administered in dosages ranging from about 0.15 mg. to about 15 mg. per kg. of body weight per 
day, although variations will necessarily occur depending upon the weight and condition of the subtect 
being treated and the particular route of administration chosen. 

These compounds may be administered either atone or in combination with pharmaceutically acceptable 
earners by either of the routes previously indicated, and such administration can be earned out in either 
single or multiple dosages. More particularly, the compounds of this invention can be administered In a 
wide vanety of different dosage forms, i.e., they may be combined with various pharmaceutical ly-ac- 
ceptable inert earners in the form of tablets, capsules, lozenges, troches, hard candies powders 
sprays, aqueous suspensions, injectable solutions, elixirs, syrups, and the like. Such carriers include 
solid diluents- or fillers, sterile aqueous media and various non-toxic organic solvents. In general the 
compounds of the Invention will be present in such dosage forms at concentration levels ranging from 
about 0.5% to about 90% by weight of the totai composition to provide the desired unit dosage. 

For oral administration, tablets containing various excipients such as sodium citrate, calcium carbon- 
ate and calcium phosphate may be employed along with various disintegrants such as starch and prefer- 

?f?l P ° , or ^ ioca ,S ,arch ' al9inic add and complex silicates, together with binding agents 

such as polyvinytpyrrolidone, gelatin and acacia. Additionally, lubricating agents such as magnesium 
stearate sodium lauryl sulfate and talc are often very useful for tab-letting purposes. Solid compositions 
of a simUar type may also be employed, as fillers in soft and hard-filled gelatin capsules; preferred mate- 
nals In this connection would also include the high molecular weight polyethylene glycols. When aqueous 
suspensions and/or elixirs are desired for oral administration, the essential active ingredient therein 
may be combined with various sweetening or flavoring agents, coloring matter or dyes, and tf so desired 
emulsifying and/or suspending agents as well, together with such diluents as water, ethanol, propylene 
glycol, gh/cenn and vanous combinations thereof. ^ py 

For parenteral administration, solutions of these 3-substltuted 2-oxo-indollne-1-eJkanolc acids in ses- 
ame or peanut oil or in aqueous propylene glycol or N.N<llmethylformamide may be employed, as well as 
stenle aqueous solutions of the corresponding water-soluble, alkali metal or alkaline-earth metal salts 
previously enumerated. Such aqueous solutions should be suitably buffered If necessary and the liquid 
diluent first rendered isotonic with sufficient saline or glucose. These particular aqueous solutions are 
especially suitable for Intravenous, intramuscular, subcutaneous and Intraperitoneal injection. In this 
£!^ 0 ^r ?E£ aC l^ 0US m * l a • m P | ay*l are all readily obtainable by standard techniques well- 
known to those skilled in the art. Additionally, it is also possible to administer the aforesaid oxindole-1- al- 
Kanoic acid compounds topically yja an appropriate ophthalmic solution applied dropwise to the eye. 

S^^E^? the present Inv ntion, as agents for the control of chronic diabetic 
H*™?***™ to successfully pass on or more of the following standard bi- 
ological or pharmacological tests, viz., (1) measuring their abflity to inhibit the enzyme activity of isolated 
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aldose reductase; (2) measuring their ability to reduce or inhibit sorbitol accumulation in the sciatic nerve 
of acutely streptoMtocinized (i.e. f diabetic) rats; (3) measuring their ability to reverse already-elevated 
sorbrtol levels in the sciatic nerve and lens of chronic streptozotodn-induced diabetic rats; (4) measur- 
ing their ablftty to prevent or inhibit gaiactitol formation in the lens of acutely galactosemia rate, and (5) 
measuring their ability to delay cataract formation and reduce the severity of lens opacities in chronic 
galactosemic rats. 



PREPARATION A 

To a well^n-ed suspension consisting of 12£ g. (0.091 mole) of &3-dihydro-2<xo*dole(oxlndole> 
and 16.0 g. (0.091 mole) of 3.4KlichlorobenzaJdehyde in 30 ml. of methanol, there were caS added 
7.6 ml. of pyrroHdlne in a dropwise manner (the reaction is exothermic). The resulting reaction mixture 
7fl^ n heated °." bath for a period of 15 minutes, followed by cooling to room tempore 

£m £;LL^. pre ^J lated , oran9e product was recovered by means of filtration, washed with 30 ml. of 
cold methanol and dned Jn yacyo. to constant weight to ultimately afford 21.4 g, (81%) of pure 3-(34- 
dicrtoroben2ylidene)-2Hndolinone. m.p. 183-186°C; mass spectrum, m/e 291/289 
AflaJ. Calcd. for CisHnNOCfc: 0,62.09; H. 3.1 3; N, 4.83. Found: C. 62.16; H, 3.28; N. 4.85. 

PREPARATION B 

inn^t^^n^!f!?^, in ^Pf|" ion A ™* repeated except that 5-chion>oxindole was the start- 
ing material employed In place of oxlndole, using the same molar proportions as before. In this particular 

rff2TO2S.^X^^r P I2 dUt L 0b,aln ^ ^^°ro-3-(3.4^]oroben^idene)-2-indoIlnone. 
icaf value recrystallizaton from methanol. The yield of pure product was 82% of the theoret- 

PREPARATIONC 

a i T ^ii^°^!i1 d ^ Cr1be ^ in P™'*'?'™ A was repeated,except that 6-fluoro-oxindote [M. ProtJva et 

of oSSS %ffl ' ffi^ff™!" 1 " V0 '- 44, P - ^PLl 1979 " was *• material employed In place 

of oxindote, using the same molar proportions as before. In this particular case, the correspond final 

*5"*«" 3-(3,4^chlombenzvlidene)^fluoro-2-indolinone. isolate? aT^^uatt- 
IhloreS'vahje reciystallization from methanol. The yield of pure product was 84% of trie 

PREPARATION n 

e r T J ,e Am r °?^f ftf" 1 ^ l ^ Ptef f^°P.^ s repeated exce P t *■» 5.6sfimethoxyoxindole [G. Walk- 
^(hS ' jSS" ' ffi 1 77 ' p - 3844 (1955)1 was *• n**™ employed In place of oxlndole 

using the same molar proportions as before. In this particular case, the corresponding i find o^ctoh- 
tamed was 3.(3,4^ichlorobenzyl,dene)-5.Wimethoxy-2Hndolinone mUSmS (dSmTate 
recrystallBaton from methanol. The yield of pure product was 88% of the t^retk^vaiue. 

PREPARATION F 

50 nol. The yield of pure product was 85% of the theoretical value! recrystallization from metha- 

PREPARATION! P 



.hJ'H^? edu [ e J d ? SCrib ? d P'epara'w" * was repeated except that 3,4^ichloro-acetophenone was 



60 PREPARATION G 



* "SfT*^™ consisting of 480 mg. (0.01 mole) of pentane-washed sodium hydride dispersed in min- 
ora f5^SS^ ) a ? d o 4 °, m , L of dry N.N^thylformamide was treated tfS! iSSmK A 
es SLS£££^? b " ,Bs f den >" 2 - ,ndol '" on e (the product of Preparation A) under a dry rtitrcg n tS 
66 phere to give a brown homogeneous solution within a period of 20 minutes. T the stir^ brawn soUrfot 
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there were then added 229 g. (0.01 mole) of benzyl brornoacetate at room temperature and the resulting 
reaction mixture was thereafter stirred at 25°C. for a period of 46 hours. Upon completion f this step, 
the final organic solution thus obtained was diluted with water (-100 ml.) and then extracted with five-100 
ml. portions of chloroform. The combined organic extracts were thereafter washed with water and satu- 

5 rated aqueous sodium chloride, followed by drying over anhydrous magnesium sulfate. After removal of 
the drying agent by means of filtration and the solvent by means of evaporation under reduced pres- 
sure, there was ultimately obtained a yellow solid (yield, 4.75 g.) as the residue. The tatter material was 
subsequently recrystallized from chloroform to afford Z2B g. (52%) of pure cjs-3-(3.4-dichlorobenzyli- 
dene)-2-oxo-indo!ine-1 -acetic acid benzyl ester, isolated as the semihydrate, m.p. 190-192°C; mass 

10 spectrum, m/e 439/437. 

Anal . Calcd. for C^Hi7NCteCl2*0.5H20: C. 64.44; H, 4.06; N, 3.66. Found: C. 64.17; H, 4.29; N, 
3.13. 

PREPARATION H 

15 

The procedure described in Preparation G was repeated except that 5-chloro-3-(3,4-dichioroben2yIi- 
dene)-2-lndo!tnone (the product of Preparation B) was the starting material employed in place of 3-(3,4- 
dichlorobenzylidene)-2-indolinone, using the same molar portions as before. In this particular case, the 
corresponding final product obtained was 5H*loro-3-(3,4njichlorober^idene)-2K)xo-indoIine-1^^c 
20 acid benzyl ester, isolated as the quarter-hydrate, m.p. 196-198°C. after recrystallization from ethyl ac- 
etate. The yield of pure product was 82% of the theoretical value. 

PREPARATION I 

The procedure described in Preparation G was repeated except that 3-(3,4-dichlorobenzylidene)-6- 
fluoro-2-indolinone (the product of Preparation C) was the starting material employed in place of 3-(3,4- 
dichlorobenzylidene^-indolinone, using the same molar proportions as before. In this particular case, 
the corresponding final product obtained was 3-(3,4-dichtorobenzyIidene)-6-fluoro-2-oxo-lndoline-1- 
acetic acid, benzyl ester, isolated as the semihydrate, m.p. 198-200°C. after recrystallization from N,N- 
dimethylformamide/water. The yield of pure product was 78% of the theoretical value. 

Pffl=PAR4T|PNJ 

The procedure described in Preparation G was repeated except that 3-(3,44ichlorobenzylidene)-5,6- 
dimethoxy-2-indolinone (the product of Preparation D) was the starting material employed in place of 3- 
(3,4-dichlorobenzylidene)-2-indolinone, using the same molar proportions as before. In this particular 
case, the corresponding final product obtained was 3-(3,4-dichlorobenzylidene)-5,6-dimethoxy-2-oxo- 
indoline-1 -acetic acid benzyl ester, m.p. 213-215°C. after recrystallization from N,N-c5methyrforma- 
mide/water. The yield of pure product was 93% of the theoretical value. 

PREPARATION K 

The procedure described in Preparation G was repeated except that 3-(3,4-dichlorobenzylidene)-6- 
methoxy-2-indolinone (the product of Preparation E) was the starting material employed in place of 3- 
45 (3,4-dichiorobenzylidene)-2Hndolinone, using the same molar proportions as before. In this particular 
case, the corresponding final product obtained was 3-(3,4^1chlorobenzylidene>-6-methoxy-2-oxo-indo- 
line-1 -acetic acid benzyl ester, m.p. 146-148°C. (decomp.) after recrystallization from N,N-dimethyrfor- 
mamide/water. The yield of pure product was 83% of the theoretical value. 

50 PREPARATION L 

The procedure described in Preparation G was repeated except that benzyl 2-chloropropionate was 
the reagent employed in place of benzyl brornoacetate, using the same molar proportions as before. In 
this particular case, the corresponding final product obtained was 3-(3,4-dchlorobenzylidene)-2-oxo- 
55 indoline-l-(a-methyl)acetic acid benzyl ester (in the form of a gum). The yield of pure product was 13% of 
the theoretical value. 

PREPARATION M 

60 The procedure described in Preparation G was repeated except that 3-(3,4-dichloro-a-methylbenzyii- 
dene)-2-indolinone (the product of Preparation F) was the starting material employed in place of 3-(3,4- 
dichlorobenzylldene)-2-indolinone, using the same molar proportions as before. In this particular case, 
the corresponding final product obtained was 3-(3,4-dichioro-a-methylbenzylldene)-2-oxo-lndoline-1- 
acetic acid benzyl ester, m.p. 120-122°C. after recrystallization from methylene chloride. The yield of 

65 pure product was 18% of the theoretical value. 
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PREPARATION! N 

A suspension consisting of 5.0 g. (0.0164 mote) of 3-(3,4^icWoro-o™thylbe^ 
(the product of Preparation M) and 1.0 g. of 5% paJladlum-on-carbon catalyst in 100 ml. of ethanol and 
5 100 ml. of ethyl acetate was hydrogenated on a Parr shaker at 50 p.s.i. pressure for a period of four 
hours (20 p.s.l. hydrogen uptake was observed). The reaction mixture was then filtered through Ceiite 
(diatomaceous earth) to remove the catalyst, and the resulting filtrate subsequently concentrated in 
to give a red-orange gum that slowly crystallized on standing for a period of approximately 16 
hours (overnight), in this way, there were readily obtained 5.2 g. of 3^3 f 4^ficWon>o-methyibenryI)-2- 
10 indoiinone, m.p. 127-129«C. The product was further characterized by means of mass spectroscopy, nu- 
clear magnetic resonance data and thin layer chromatography. 

PREPARATION Q 

15 N-Acetyl-2-indolinone was prepared according to the procedure described by G. Walker in the Jour- 
"al Pf the Amgrjcan Chemical Sggjety, Vol. 77, p. 3844 (1955). This involved refluxlng a mixture of 50 g. 
(0.376 mole) of oxindole in 500 ml. of acetic anhydride for five hours, then cooGng and filtering the result- 
ing crystalline product In this way. there were eventually obtained 64.5 g. (98%) of pure N-acetyl-2-in- 
dolinone, rap. 124-126°C. (literature m.p. 127°C., according to the aforesaid reference). 



35 



40 



45 



50 



PREPARATION P 



The procedure described in Preparation O was repeated except that 3-(3,4^chloro-a-methytoenzyl). 
2-indolmone (the product of Preparation N) was the starting material employed In place of oxindole, using 
25 the same weight-volume proportions of reactant and reagent as before. This Involved refluxlng a mixture 
of 5.2 g. (0.0164 mole) of the indolinone in 100 ml. (1.06 mole) of acetic anhydride for a period of five 
hours, followed by cooling to room temperature (~20*C.) and subsequent evaporation of the solution un- 
der reduced pressure to afford a dark red-brown oil. The latter material was then dissolved in 150 ml. of 
ethyl acetate, washed once with water, once with saturated aqueous sodium bicarbonate solution and 
30 once with brine, followed by drying over anhydrous magnesium sulfate. After removal of the drying 
agent by means of filtration and the solvent by means of evaporation under reduced pressure there 
was obtained 5.5 g. (97%) of pure N-acetyl-3-(3 1 4-dichloro-a-me%lbenzyl)-2-indolinone in the form of 
an orange-red oil as the residue. The pure product was characterized by means of mass spectroscopy 
and nuclear magnetic resonance data 

PREPARATION Q 

A mixture consisting of 5.0 g. (0.0306 mole) of N-acetyl-2-mdolinone (the product of Preparation O) 
and 9.8 g. (0.0708 mole) of potassium carbonate in 100 ml. of N r N-dimethyHbnnamide was stirred under a 
dry nitrogen atmosphere at 25'C, while 8.4 g. (0.0306 mole) of a,a'-dibrorno-p_-xylene (96% pure; avail- 
able from the Aldnch Chemical Company, Inc. of Milwaukee, Wisconsin) was slowly added thereto Af- 
ter allowing the reaction mixture to stand for four days at 25«C., the resulting mixture containing the or- 
ange solid product was poured over 300 ml. of ice water and stirred for 30 minutes, followed by suction 
5 w?m r S ^ eventua,| y opined 7.4 g. (87%) of pure V -acetyl- 1 .2-dhvdro-solro-ln- 

den[2.3 ]-indoiin-2 -one semihydrate, m.p. 159«C. (decomp.) after first washing with water and alTdfying 
to constant weight. ' 0 

Recrystallization of the latter material from aqueous N t N-dimethformamlde did not change the value of 
the melting point The mass spectrum was m/e 277. 
£naj. Calcd. for daHtsNOa-O-SHaO: C, 75.50; H, 5.63; N, 4.89. Found: C f 75.77; H, 5.54; N, 4.92. 

PREPARATION R 

To 25 g. (0.178 mole) of 4-chloro^-xylene heated to 130-C. and illuminated with a 100 Watt incandes- 

« 2!? 'arnP' ** re J" 6 * ***** ^ s *ning 19.6ml. (0.382 mole) of bromine in a dropwise manner over ape- 

55 nod of 35 mnutes. Upon completion of this step, the resulting reaction mixture was stfcredal : 1»5 foV 

an additional 1.5 hours and then cooled to 25-C. and allowed to stir overnight (-16 hours). At this point 

■? ^fsWrogen bromide and bromine were removed inyfiCUfl and the residual product was fraction- 

? ye " ow 0,1 to affortj 23-1 fl. «4%) of pure 1 ^bisfbremorr^H^lorobenzene, 

b.p. 128-137°C/0.6 mm. Hg; mass spectrum, m/e 296, 298, 300. jv^wwiuhto, 

60 

PREPARATION? 

mhprLn?^^ Q was repeated except that 1^is(bromomethyl)^chlo- 

robenzene (the product of Preparation R) was the alkylating agent employed in place f a^tortwnVo- 
65 xylene, using the same molar proportions as before. In the particular case, th Dorrospondinc Tfinal *S 
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uct obtained was 1'-acetyl5(6)-chloro-1 > 2-dlhvdrD-SDlro-lndfln[2.3 , ]indoHn.y-onft t m.p. 108-1 10-C. after 
recrystailization from aqueous N.N^imethytformamide. The yield of pure product was 57% of the theo- 
retical value. 

5 PREPARATIQNT 

A stirred mixture consisting of 760 mg. (0.0158 mole) of pentane-washed sodium hydride (50% oil dis- 
persion) and 100 ml. of dry N,N-dimethylformamide was treated under a dry nitrogen atmosphere with 5 5 
g. (0.0158 mole) of N-acety!-3-(3,4-dichloro- -methyibenzyl)-2-indolinone (the product of Preparation P) 
10 dissolved in 50 ml. of dry N r N-dimethylformamide. The latter solution was added over the course of a 
two-minute period and when the addition was complete, the resulting mixture was stirred at room tempera- 
ture (-20°C.) for a period of 30 minutes to give a dark brown solution. At this point, 1.0 ml. (0.016 mole) of 
methyl iodide was added and the final reaction mixture was stirred at room temperature for a period of 18 
hours. Upon completion of this step, the resulting organic solution was poured onto 200 ml. of ice/water 
15 and stirred for a period of one hour, followed by extraction with diethyl ether. The ethereal extract was 
thereafter washed with water and brine, and finally dried over anhydrous magnesium sulfate. After re- 
moval of the drying agent by means of filtration and the solvent by means of evaporation under reduced 
P re ^ u re ; there was obtained a yellow residual oil which consisted of 4.05 g. (71%) of pure 1 -acetyl 
(3,4^ichlorc>^methylberizyl)-3-methyl-2Hnaolinone. The pure product was characterized by means of 
mass spectroscopy, nuclear magnetic resonance and thin layer chromatography. 

PREPARATION V 



20 



« „ m ,!?^ consisting of 5.0 g. (0.0306 mole) of N-acetyl-2-indolinone (the product of Preparation O) 
9.8 g. (0.0708 mole) of potassium carbonate and 1 1 .6 g. (0.070 mole) of potassium Iodide In 80 ml. of N, N- 
dimethylformamlde was stirred under a dry nitrogen atmosphere at room temperature (-20°C.) while a 
solution consisting of 8.9 ml. (0.0643 mole) of 3,4-dchlorobenzyl chloride dissolved in 20 ml. of N,N- 
dimethylformamide was slowly added thereto. The resulting reaction mixture was then stirred at room tem- 
perature for a period of 72 hours and finally partitioned between water and diethyl ether. The aqueous 
layer was then extracted twice with diethyl ether, and the combined organic layers were subsequently 
washed once with water and once with brine, followed by drying over anhydrous magnesium sulfate. Af- 
ter removal of the drying agent by means of filtration and the solvent by means of evaporation under re- 
duced pressure, there was obtained a pale pink solid as the residue. Recrystailization of the latter mate- 
rial from aqueous N.N-dimethytformamide then gave 5.75 g. (38%) of pure 1-acetyl-3,3-di(3,4<iichlo- 
robenzyl)-2-indolinone monohydrate, m.p. 177-179«C. after first drying to constant weight in vacuo for a 
penod of approximately 16 hours (i.e., overnight). The pure product was further ctaracterizeoTwrneans 
ementaJ ana^s*^' nUClear ma 9 netic resonance data and thin layer chromatography, In addition to el- 
Anal. Calcd. for Cz^frNOaCU-HzO: C, 56.38; H, 3.75; N, 2.74. Found: C, 56.43; H. 3.52; N, 2.80. 
PREPARATION V 

comih^T/^I^i^I' 4 9 ' (° 02 67 mole) of 1'-acetyl-1,2-dlh^ 

semihydrate (the product of Preparation Q) in 170 ml. of 4% aqueous sodium hydroxide and 170 ml. of ab- 
solute methanol was stirred and heated on a steam bath for a period of 30 minutes. Upon completion of 
this step the resulting solution was cooled to 25»C. and then acidified to pH 2 with concentrated hydro- 
chloric acid. After removal of excess methanol by means of evaporation under reduced pressure the 
r c 9 K SOl, i^! re < ,i,tered ; ?*? he6 with water dried in *acua to constant weight to ultimately af- 
^tfi^ a ^„ (9 ^Tl°, f i? Ure V^ , ^ d ^2fiir2-i" d en[2,3']indolin-2'-one semihydrate, m.p. 1 86-1 89-C Re- 
crystallization of the latter matenal from aqueous methanol did not change value of the melting point The 
mass spectrum was m/e 235. 

Ana[. Calcd. for CieHi 3 Nf>0.5H 2 O: C, 78.66; H ( 5.78; N, 5.74. Found: C, 78.96; H, 5.64; N, 5.74. 
PREPARATION W 

The procure described in Preparation V was repeated except that 1'-acetyl-5(6Vchloro-1 2-dihv- 
2SW^ n ^WS n ? , " on ? (the product of PreP^on S) was the starting ™te^ enVloye^ in 
? a08 of ^ M W-1^ihydrc.S£lro-inden[2,3']indolin.2-one semihydrate, using the same mo^^ropor- 
hw21 aS In this particular case, the corresponding final product obtained was 5(6)-chloro-1 ,2-df- 

% ^JSmSSS^ J ,ndol,n - 2 '™ e ' m *P- 160-163-C. (decomp.). The yield of pure product was 61% of 

PREPARATION X 

65 The procedure described in Preparation V was repeated xcept that 1-acetyl-3^i(3,4^ichtoroben- 
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zyl)-2-indolinone monohydrate (the product of Preparation U) was the starting material employed in place 
of V-acetyl-1 ( 2-dlhydro-fiair^inden[2 t 3 r ]-lndolin-2'-one i using the same molar proportions as before. In 
this particular case, the corresponding final product obtained was 3,3-d(3,4-dichlorobenzyl)-2-in- 
dolinone, m.p. 165-170°C. after recrystailization from aqueous methanol. The yield of pure product was 
5 87% of the theoretical value. 

PREPARATION Y 

A mixture consisting of 4.0 g. (0.011 mole) of 1^cetyh3-(3,4^lchloroHi-rnethylben2yl)-3-methyl-2-ln« 
10 dolinone (the product of Preparation T) In 70 ml. of 4% aqueous sodium hydroxide and 70 ml. of absolute 
methanol was stirred and heated on a steam bath for a period of one hour. At this point an additional 40 
ml. of 4% aqueous sodium hydroxide was added to the mixture, followed by continued refluxing on the 
steam bath for a further period of three hours. Upon completion of this step, the resulting reaction solu- 
tion was stirred at room temperature (-20*C.) for approximately 18 hours (overnight) and then acidified 
15 to pH 1.0 with 6M hydrochloric add. Extraction of the product was next accomplished with three-100 ml. 
portions of methylene chloride, and the combined organic layers were subsequently washed with water 
and brine, followed by drying over anhydrous magnesium sulfate. After removal of the drying agent by 
means of filtration and the solvent by means of evaporation under reduced pressure, there were ob- 
tained 3.41 g. (97%) of pure 3^3 t 4-dichloro-a^ethylbenzyl)-3^ethyl-2^ndolinone in the form of a yel- 
20 low gum. The pure product was characterized by means of mass spectroscopy, nuclear magnetic reso- 
nance data and thin layer chromatography. 
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PREPARATION 7 



The procedure described in Preparation G was repeated except that 1.2«Jihydro-indene[2,3']lndolin- 
senrariydrate I th8 Product of Preparation V) was the starting material employed In place of 3-(3,4- 
dlchlorobenzylidene)-2.|ndoilnone f using the same molar proportions as before. In this particular case 
the corresponding final product obtained was 1,2^ihydros£lro-inden[2,3']Indolln-2'-one-1' -acetic add 
benzyl ester semihydrate, m.p. 141-1 43°C. after recrystailization from aqueous N.N-dimethytformarnide. 
30 The yield of pure product was 93% of the theoretical value. 

PREPARATION AA 

The procedure described in Preparation G was repeated except that 5(6)-chloro-1 .2-dlhydro -spircH n- 
35 den[2,3']indolin-2'-one (the product of Preparation W) was the starting material employed in place of 3- 
(3.4-dichlorobenzylidene)-2-indoJinone 1 using the same molar proportions as before. In this particular 
case, the corresponding final product obtained was 5f6)^loro-1^ihvdro-sDirD-inden[P 3'linrinlin-?'. 
one-V -acetic add benzyl ester, m.p. 136-140'C. after recrystailization from chloroform. The yield of 
pure product was 48% of the theoretical value. 

40 

PREPARATION BP 

The procedure described in Preparation G was repeated except that 3,3-<li(3.4-dichlorobenzyl).2-in- 
dolinone (the product of Preparation X) was the starting material employed in place of 3-(3,4-dichloro 
45 benzyhdene)-2-Jndolinone, using the same molar proportions as before. In this particular case the cor- 
responding final product obtained was 3,3-di(3,4-dichlorobenzyl)-2-ox£Hndoline-1 -acetic add benzyl 
ester (obtained as an oil). The yield of pure product was 48% of the theoretical value. 

PREPARATION Cfi 

The procedure described in Preparation G was repeated except that 3-(3,4-dlchloro-a-methylbenzyl)- 
£meth£2^linone (the product of Preparation Y) was the starting material employed in place of 3- 
(3,4-dicWorobenzylidene)-2-indolinone t using the same molar -proportions as before. In this particular 
case, the corresponding final product obtained was 3-(3.4-dichloro-a-methylbenzyl)-3-methyl-2-oxo-in- 
dohne-1 -acetic acid benzyl ester (obtained as an oil). The yield of pure product was 79% of the theoreti- 
cal value. 



EXAMPU51 



A suspension consisting of 2.28 g. (0.0052 mole) of cjs-3-(3Adichlorobenzylidene)-2-oxo-indoline-1- 
acetc aad benzyl ester as the semihydrate (the product of Preparation G) and 1.0 g. of 5% paltadiurn-on- 
carbon catalyst in 50 ml. of ethyl acetate containing 2 ml. of glacial acetic add was hydrogenated at at- 
mosphenc pressure until the uptake of hydrogen gas ceased (-3 hours). Thin layer chromatography 
analysis, using chloroform/methanol (9:1 by volume) as the eluant, showed no benzyl ester present at 
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this point and revealed a single product at Rf=0.50. The reaction solution was then filtered through Celite 
(dlatomaoeous earth) to remove the catalyst and the resulting filtrate was subsequently concentrated 
invacuo to a pale yellow foam. Recrystallization of the latter material from aqueous ethanol then gave a 
white solid product consisting of 1.325 g. (73%) of pure 3-(3,4^ichloroben2yl)-2-oxoHnddine-1 -acetic 
acid, m.p. 1 68-171 °C.: mass spectrum, m/e 351/349. 
AnaJ. Calcd for CtrHiaNOaCb: C, 58.30; H, 3.74; N, 4.00. Found: C ( 5834; H, 3.88; N, 3.91. 

EXAMPLE 2 

The hydrogenolysis procedure described in Example 1 was repeated except that 5-chloro-3-(3,4- 
dichlorobenzylidene)-2-oxo-indoline-1 -acetic add benzyl ester as the quarter-hydrate (the product of 
Preparation H) was the starting material employed In place of the semlhydrate of cjs-3-(3,4-dichloroben- 
zylidene)-2-oxo-indoline-1-acetic acid benzyl ester. In this particular case, the corresponding final prod- 
uct obtained was 5-chtoro-3-(3,4KJichlorobenzyl)-2-oxo-indoline-1 -acetic acid isolated as the dicy- 
ciohexylamine salt m.p. 148-150*0. after recrystallization from ethanol/diethyl ether. The yield of pure 
product was 1 8% of the theoretical value. 

EXAMPLE 3 

The hydrogenolysis procedure described in Example 1 was repeated except that 3-(3,4-dichloroben- 
zylidene)-6-fluoro-2-oxo-lndoHne-1 -acetic acid benzyl ester as the quarter-hydrate (the product of 
Preparation I) was the starting material employed In place of the semlhydrate of cJs-3-(3,4-dichloro-ben- 
zylidene)-2-oxo-indoline-1 -acetic acid benzyl ester. In this particular case, the corresponding final prod- 
uct obtained was 3-(3,4-dic^loroberizyl)-6-fluoro-2-oxc-indoline-1 -acetic acid, isolated as the dicy- 
clohexylamine salt, m.p. 157-160 o C. (decomp.) after recrystallization from diethyl ether/pentane. The 
yield of pure product was 28% of the theoretical value. 

EXAMPLE 4 

The hydrogenolysis procedure described in Example 1 was repeated except that 3-(3,4-dichloroben- 
zylidene)- 5,6-dimethoxy-2-oxo-indoline-1 -acetic acid benzyl ester (the product of Preparation J) was 
the starting material employed in place of the semihydrate of cjs^S-tS^ichlorobenzylidene^-oxo-in- 
doline-1 -acetic acid benzyl ester. In this particular case, the corresponding final product obtained was 3- 
(3 t 4-dlchlorobenzyl)-5,6-dimethoxy-2-oxo-indoline-1 -acetic acid, isolated as the dicyclohexylamlne salt, 
m.p. 222-223°C. (decomp.) after recrystallization from diethyl ether. The yield of pure product was 17% 
of the theoretical value. 

EXAMPLE 5 

The hydrogenolysis procedure described in Example 1 was repeated except that 3-(3,4-dichloroben- 
zylidene)-6-methoxy-2-oxo-indoline-1 -acetic acid benzyl ester (the product of Preparation K) was the 
starting material employed in place of the semihydrate of cjs-3-(3,4HJichlorobenzyiaene)-2-oxo-indo- 
line-1-acetic acid benzyl ester. In this particular case, the corresponding final product obtained was 3- 
(3,4-dichlorobenzyl)-6-methoxy-2-oxo-indoltne-1 -acetic acid, isolated as the dicyclohexylamine salt 
m.p. 182-183°C. after recrystallization from diethyl ether. The yield of pure product was 81% of the theo- 
retical value. 

EXAMPLE 6 

The hydrogenolysis procedure described in Example 1 was repeated except that 3-(3,4-dichloroben- 
zylidene)-2-oxo-indoline-1-o-methyl)acetic acid benzyl ester (the product of Preparation L) was the 
starting material employed in place of the semihydrate of ds-3-(3,4^ichloroc«nzylidene)-2-oxo-indo- 
line-1 -acetic acid benzyl ester. In this particular case, the corresponding final product obtained was 3- 
(3,4-dichlorobenzyl)-2-oxo-indoline-1-(a-methyl)acetic acid, isolated as the semihydrate of the dicy- 
clohexyl amine salt, m.p. 94-96°C. (decomp.) The yield of pure product was 57% of the theoretical value. 

EXAMPLE 7 

The hydrogenolysis procedure described in Example 1 was repeated except that 3-(3 t 4-dichloro-a- 
methylbenzylidene)-2-oxo-indoline-1 -acetic acid benzyl ester (the product of Preparation M) was the 
starting material employed in place of the semihydrate of cjs«3-(3,4-dichlorobenzylidene)-2-oxo-indo- 
,^*lr. a f? tic add ben2yl ester * ln this P art *cutar case, the corresponding final product obtained was 3- 
(3,4-dichlorcHx-methylbenzyl)-2-oxo-indollne-i-aoetic acid, m#. 175-177'C. (decomp.) after recrystalli- 
zation from aqueous thanol. The yield of pure product was 50% of the theoretical value. 
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EXAMPLES 

The hydrogenolysis procedure described in Example 1 was repeated except that the sernihydrate of 1 ,2- 
dihvdrp -spiro indenr2.3Mindolln-2 / -one- V -acetic acid benzyl ester (the product of Preparation Z) was 
5 the starting material employed in place of the sernihydrate of cjs*3-(3,4-dichlorobenzylidene)-2-oxo-in- 
doline-1 -acetic acid benzyl ester. In this particular case, the corresponding final product obtained was 
1.2-cfir^ro-5Eli^inden[2 t 3']indollrv2'<>ne-V-ac8tic acid, isolated as the dicydohexylamine salt, m.p. 
185-187°C. after recrystallization from ethanol/diethyl ether. The yield of pure product was 13% of the 
theoretical value. 

10 EXAMPLE; j) 

The hydrogenolysis procedure described in Example I was repeated except that 5(6)-chloro-1 ( 2-dihy- 
dro-spjrB-inden^'lindoiin^-one-r -acetic acid benzyl ester (product of Preparation AA) was the 
15 starting material employed in place of the sernihydrate of cjs^(3,4^ichlorobenzytldene-2-oxo-indonne- 
1 -acetic acid benzyl ester. In this particular case, the corresponding final product obtained was 5(6)- 
chloro-1.2^ihydro-sj2jr^ add, isolated as the dicydohexylamine salt, 

m.p. 135-136°C. (decomp.) after recrystallization from ethanol/pentane. The yield of pure product was 
89% of the theoretical value. 

20 

EXAMPLE 10 

The hydrogenolysis procedure described in Example 1 was repeated except that 3,4-di(3,4-dlchlo- 
rabenzyl^2-oxo-indoline-1-acetic acid benzyl ester (the product of Preparation BB) was the starting ma- 
25 terial employed in place of the sernihydrate of cjsr3-(3 t 4Klichlorobenzylidene)-2-co(o^ndoiine-1 -acetic 
acid benzyl ester. In this particular case, the corresponding final product obtained was 3,3-dl(3,4- 
dichiorobenzyl)-2-oxo-indoline-1 -acetic acid, isolated as the dicydohexytarnine salt, m.p. 185-186*C. af- 
ter recrystallization from diethylether/pentane. The yield of pure product was 65% of the theoretical val- 
ue. 

30 

EXAMPLE 11 

The hydrogenolysis procedure described in Example 1 was repeated except that 3-(3,4-dtchloro-a- 
methylbenzyl)-3-methyl-2-oxo-indoline-1 -acetic acid benzyl ester (the product of Preparation CC) was 
35 the starting material employed in place of ds-3-(3.4-dichlcfobenzyiidene)-2-oxo-indoiine-1 -acetic acid 
benzyl ester. In this particular case, the corresponding final product obtained was 3-(3,4-dichloro-a- 
methyibenzyl)-3-methyl-2-oxo-indoline-1 -acetic acid, isolated as the dicydohexylamine salt. rap. 151- 
153°C. after recrystallization from diethyl ether. The yield of pure product was 72% of the theoretical 
value. 

40 

EXAMPLE 12 

A solution consisting of 1.8 g. (0.0473 mole) of 3-(3.4-dlchlorc»benzyl)-6-methoxy-2-oxo-indoline-1- 
acetic add as the dicydohexylamine salt (the product of Example 5) dissolved in 60 ml. of methylene chlo- 

45 ride was cooled to 0°C. while under a nitrogen atmosphere and treated with 9.5 ml. (0.095 mole) of 1M bo- 
ron tribromide in methylene chloride, which was added In a dropwise manner over a period of 1.5 minutes. 
Upon completion of this step, the resulting reaction mixture was stirred for a period of 15 minutes and 
then allowed to warm to 25°C. over a period of one hour to give a dear red solution. At this point, anoth- 
er 10 ml. portion of 1M boron tribromide in methylene chloride was added to the mixture, which was then 

50 stirred overnight (-18 hours) at 25*C. and subsequently poured over 100 ml. of ice water. The product 
thus obtained was then extracted from the aqueous layer, first with methylene chloride and then with 
ethyl acetate, and the combined organic layers were subsequently washed once with water and once with 
brine, followed by drying over anhydrous magnesium sulfate. After removal of the drying agent by 
means of filtration and the solvent by means of evaporation under reduced pressure, there was ob- 

55 talned a viscous oil (yield. 1.7 g.) as the residue. The latter material was subsequently dissolved in 150 ml. 
of anhydrous diethyl ether and treated with 2.4 ml. (-2.5 equivalents) of dicydohexylamine and then al- 
lowed to crystallize. In this way. there was readily obtained the corresponding crystalline dicydohexy- 
lamine salt, which was thereafter recovered by means of filtration, washed with diethyl ether and pen- 
tane, and then dried la Y££uc to constant weight to ultimately afford 1.7 g. (65%) of pure 3-(3.4-dichlo- 

60 robenzyl)-6-hydroxy-2-oxo-indoline-1-acetic add (as the dicydohexylamine salt), rap. 141-144°C. 
(decomp.). Recrystallization of the latter material from diethyl ether did not raise the melting point 

EXAMPLE 13 

65 The following oxlndote-1-alkanoic acid final products of Examples 1-12, respectively, were tested at a 
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concentrati n level of 10^M for their ability to reduce or inhibit aldose reductase enzyme activity yfg 
the procedure of S. Hayman et al., as described in the Journal of Biological Chemistry. Vol. 240, p. 877 
(1965) and as modified by K. Sestanj et al. in U.S. Patent No. 3.821,383. In every case, the substrate em- 
ployed was partially purified aldose reductase enzyme obtained from human placenta. The results ob- 
5 tained with each compound are expressed below in terms of their percent inhibition of enzyme activity 
(%) with respect to the particular concentration level chosen (1 0~*M): 



to % Inhibition 

Compound atlO^M 

Product of Example 1 92 

Product of Example 2 88 

15 Product of Example 3 68 

Product of Example 4 55 

Product of Example 5 81 

Product of Example 6 25 

20 Product of Example 7 94 

Product of Example 8 66 

Product of Example 9 71 

Product of Example 10 20 

25 Product of Example 1 1 72 

Product of Example 12 79 



30 

Claims for the Contracting States: BE, CH, DE, FR, GB, IT, LI, NL, SE 

1 . An oxindoJe-1-alkanoic acid compound of the formula: 



40 



45 



50 




y 



or a Ci-Ce alkyi ester or a primary amide derivative thereof, or a base salt of said acid with a pharmaco- 
logically acceptable cation, wherein 

X is hydrogen and X* is hydrogen, hydroxy, fluorine, chlorine, bromine, C1-C4 alkyl or C1-C4 alkoxy; or 
X and X 1 , when taken separately, are each chlorine, C1-C4 alkyl or C1-C4 alkoxy, and when taken to- 
60 gather are -OCH 2 (CH 2 )nO- at the 4,5-, 5,6- or 6,7-posltions of the molecule wherein n Is zero or one; 
R1 is hydrogen or methyl; 

R2 is hydrogen, OC4 alkyl or phenylalkyl having up to three carbon atoms In the alkyl moiety wherein 

said phenylalkyl is optionally substituted with up to two chlorine substituents on the phenyl ring; 

R3 is naphthytmethyl, furfuryl, thenyl, benzothlenylmethyl, benzoxazolylmethyl, benzothlazolyimethyl or 
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phenylalkyl having up to three carbon atoms in the aJkyt moiety wherein said phenyialkyl is optionally sub- 
stituted with up to two identical or non-Identical substituents on the phenyl ring, said Identical substitu- 
ents being fluorine, chlorine, bromine, trtfiuoromethyi, CrC4 alkyl or C1-G4 alkoxy and said non-identi- 
cal substituents being chlorine, methyl, methoxy or trtfiuoromethyi; and 
5 Y is hydrogen, fluorine, chlorine, C1-G4 alkyl or C1-C4 afcoxy. 

2. A compound as claimed in claim 1 of the formula I wherein X is hydrogen and X 1 is hydrogen, hy- 
droxy, fluorine, chlorine or C1-C4 alkoxy; X and X 1 , when taken separately, are each C1-C4 alkoxy; Ri is 
hydrogen or methyl; and R2 and R3 are each hydrogen, CrC4 alkyl or phenylalkyl having up to three car- 
bon atoms in the alkyl moiety wherein said phenylalkyl Is ring-substituted with up to two chlorine atoms on 

10 the phenyl ring. 

3. A compound as claimed in claim 2 wherein X is hydrogen and Xi is hydrogen, hydroxy., chlorine or 
methoxy; Fh and R2 each hydrogen, and R3 is 3,4-dichlorobenzyl or 3,4-dichloro-cc-methylbenzyl. 

4. A compound as claimed in claim 3 wherein X* Is hydrogen. 

5. A compound as claimed in claim 3 wherein Xi is hydroxy at the 6-posMon of the molecule and R3 is 
15 3,4-dichlorobenzyl. 

6. A compound as claimed in claim 3 wherein Xi is chlorine at the 5-posttion of the molecule and Rs is 
3,4-dichlorobenzyl. 

7. A compound as claimed In claim 3 wherein X* is methoxy at the 6-poshion of the molecule and R3 is 
3,4-dichlorobenzyl. 

20 8. A compound as claimed in claim 1 of the formula II wherein X is hydrogen and Xi Is hydrogen, hy- 
droxy, chlorine or methoxy; Ri is hydrogen, and Y is hydrogen, hydroxy, chlorine or methoxy. 

9. A compound as claimed in claim 8 wherein Xi is hydrogen and Y is hydrogen or chlorine at the 5(6)- 
posrtion of the molecule. 

10. A pharmaceutical composition suitable for oral administration comprising a pharmaceutical ly ac- 
25 ceptable carrier and a compound as claimed In claim 1 in an amount effective for the treatment of diabe- 
tes-associated chronic complications. 

1 1. A compound as claimed In any one of claims 1 to 9 for use as a medicament 

12. The use of a compound as claimed in any one of claims 1 to 9 for the manufacture of a medicament 
for treating diabetes-associated chronic complications. 

30 

Claims for the following Contracting States: AT; GR; ES 
1 . A process for preparing a 3-substituted 2-oxo-indoline-1-alkanoic acid compound of the formula: 

35 



40 



45 



50 



55 




or a Ci-Ce alkyl ester or a primary amide derivative thereof, or a base salt of said acid with a pharmaco- 
logically acceptable cation, wherein X is hydrogen and Xi is hydrogen, hydroxy, fluorine, chlorine, bro- 
mine, Ct-C* alkyl or Ct-C4 alkoxy; or X and X*, when taken separately, are each chlorine, Ct-C4 alkyl 
or C1-C4 alkoxy, and when taken together are -OCH2(CH2)nO- at the 4,5-, 5,6- or 6,7-posrtions of the 
molecule wherein n is zero or one; Rt is hydrogen or methyl; R2 is hydrogen, C1-C4 alkyl or phenylalkyl 
having up to three carbon atoms in the alkyl moiety wherein said phenylalkyl is optionally substituted with 
up to two chlorine substitu nts on the phenyl ring; Ra is naphthylmethyl, furfuryi, thenyl, benzothienyime- 
thyl, benzoxaz lyimethyl, benzothiazolytmethyt or phenylalkyl having up to three carbon atoms in the 
alkyl moiety wherein said phenylalkyl is optionally substituted with up to two identical or non-identical sub- 
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10 



15 



20 



25 



35 



60 



65 



stituents on the phenyl ring, said identical substituents being fluorine, chlorine, bromine, trifluoromethyl, 
CrC* alkyl or C1-C4 alkoxy and said non-Identical substituents being chlorine, methyl, methoxy or trtf- 
luoromethyl; and Y is hydrogen, fluorine, chlorine, C1-C4 alkyl or CKU alkoxy, characterized by sub- 
jecting an appropriately substituted 2-oxoindoline-1 -alkanoic acid aralkyl ester of the formula: 




or 



4 ~5 




III IV 

wherein X, X», Y and R 1 are all as previously defined, R is an aralkyl blocking group, and R4 and Rs are 
each as previously defined for R 2 and Ra except that R* is always other than hydrogen, or R* and Rs, 
when taken together, form the divalent groups «Ra where Re is naphthytidene, furfuryUdene, thenyli- 
30 dene, benzothienyimethyiidene, benzoxazolylmethylidene, benzothiazolylmethylidene or phenylalkylidene 
having up to three carbon atoms in the alkylidene moiety wherein said phenylalkylidene is optionally sub- 
stituted with up to two identical or non-identical substituents on the phenyl ring, said identical substitu- 
ents being fluorine, chlorine, bromine, trifluoromethyl, &-C4 alkyl or C1-C4 alkoxy and said non-identi- 
cal substituents being chlorine, methyl, methoxy or trifluoromethyl, is subjected to the action of hydrogen 
in the presence of a noble metal catalyst until the reductive-hydrogenolysis reaction to form the desired 
3-substituted 2-oxo~indoline-1-alkanoic acid of structural formula I or II is substantially complete and, 
when required, converting a compound of aforesaid structural formula I or If wherein X* is methoxy to a 
corresponding compound wherein Xi is hydroxy and thereafter, when required, converting said acid fi- 
nal product to a Ci-Ce alkyl ester or a primary amide derivative thereof or to a base salt of said acid with 
40 a pharmacologically acceptable cation. 

2. A process as claimed in claim 1. characterized by the fact that the aralkyl blocking group of R in the 
starting material of structural formula 111 or IV Is benzyl. 

3. A process as claimed in claim 1 , characterized by the fact that the noble metal catalyst employed In 
the reaction is palladium-on-carbon. 

45 4. A process as claimed in claim 1 , characterized by the fact that said reaction is carried out in a reac- 
tion-inert organic solvent in the presence of a minor amount of an acid. 

5. A process as claimed in claim 4, characterized by the fact that said reaction is conducted at a pres- 
sure ranging from 103.4 to 344.7 kPa (15 to 50 psl) hydrogen and at a temperature that is In the range of 
from about 0°C. up to about 50°C. 

50 6. A process as claimed In claim 1 wherein the compound prepared is 3-(3,4-dichlorobenzyl)-2-oxo-in- 
doline-1 -acetic acid . 

7. A process as claimed in claim 1 wherein the compound prepared is 3-(3,4-dlchion>o-methylbenzyh- 
2-oxo-indoline-1 -acetic acid. 

8. A process as claimed in claim 1 wherein the compound prepared is 5-chloro-3-(3.4-dichlorobenzvh- 
55 2-oxo-indoline-1 -acetic acid. 7 ' 

9. A process as claimed in claim 1 wherein the compound prepared is 6-methoxy-3-(3,4-dichloroben- 
zyl)-2-oxo-indoline-1 -acetic acid. 

10. A process as claimed in claim 1 wherein the compound prepared is 6-hydraxy-3-(3,4-d!chloroben- 
zyl)-2-oxo-indoline-1 - acetic acid. 



PatentansprOche fOr die Vertragsstaaten: BE, CH, DE, FR, GB, IT, U, LU, NL, SE 

1. Oxindoh1-alkansaure-Vert)lndung mit der Formel 
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OOH 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



A 



oder 



2 "3 




Oder ein Ct-Ca-Alkylester- oder prirnares Amid-Derivat hiervon Oder eln Basen-Satz dleser Saure mit 
elnem ptarmakologisch annehmbaren Katlon, worin X Wasserstoff bedeutet und X» Wasserstoff Hy- 
droxy. Fluor. Chlor, Brom. Ct-C 4 -AIkyl oder Cr-C4-Alkoxy ist, oder worin X und X*. wenn sie einzelne 
Gruppen darstelien, jeweils Chlor. CHVAlkyl oder Cr-C4-Alkoxy bedeuten, und dann. wenn sle zu- 
sammen erne Gruppe Widen, in 4,5-. 5,6-oder 6,7-Stellung des MolekOls -OCH2(CH 2 )rtO- darstelien 
wobei n null oder elns bedeutet, 
Ri Wasserstoff oder Methyl darsteltt, 

R 2 Wasserstoff Ct-C 4 -AIkyl oder Phenylalkyl mit bis zu drei Kohlenstoffatomen (n der Alkyloruppe ist 
wobei dieses Phenylalkyl fakultativ mh bis zu zwei Chlor-Substhuenten am Phenylring substitute!? ist 
R3 Napnthylmethyl, Furfuryi, "Phenyl, Benzothlenylmethyl, Benzoxazolylmethyl, BenzothiazoMmethyl 
oder Phenylalkyl mit bis zu drei Kohlenstoffatomen in der Alkylgruppe 1st wobei dieses Phenylalkyl am 
Phenylring fakultativ mit bis zu zwei Identischen oder nlcht Identischen Substttuenten substltutert 1st wo- 
bei die identischen Substituenten Fluor, Chlor, Brom, Trifluormethyl, Ct-C4-Aikyl Oder Ct-C 4 -AIkoxy 
sind und cUe ^nicht tdentischen Substituenten Chlor, Methyl, Methoxy Oder Trffluormethyl sind. und Y 
Wasserstoff. Ruor. Chlor. Cr-C 4 -Alkyl oder Ct-C4-Atkoxy 1st. 

2. Verbindung nach Anspruch 1 mit der Formel I, worin X Wasserstoff ist und Xi Wasserstoff, Hy- 
droxy. Ruor. Chlor oder Ci-C 4 -Alkoxy ist. X und X\ wenn sie einzelne Gruppen darstelien. jeweils Cr- 
Cj-Alkoxy sind, Ri Wasserstoff oder Methyl bedeutet und R 2 und R 3 jeweils Wasserstoff. Cr-C4-AIkyl 
Oder Phenylalkyl mit bis zudrei Kohlenstoffatomen in der Alkylgruppe darstelien, wobei das genannte 
Phenylalkyl mit bis zu zwei Chloratomen am Phenylring ringsubstituiert ist. 

m 3 *L ^^""L" 8 ? Anspruch 2. worin X Wasserstoff ist und )0 Wasserstoff, Hydroxy, Chlor oder 
Methoxy: bedeutet. Ri und Fb jeweils Wasserstoff sind und Ra 3.4-Dichlorbenzyl oder 3,4-Dfchlor-al- 
pna-metnyl benzyl ist. 

4. Verbindung nach Anspnjch 3, worin X* Wasserstoff ist. 
berlzyl tet indUR9 A " SprUCh 3 ' worin X1 Hvdrox y in 6-Stellung des MolekOls ist und Ra 3,4-Dfchlor- 
zy| 6 ist^ efbindUnB n3Ch Anspruch 3 ' worin X1 ChIor in 5SteIl " n 9 des MotekOls ist und R3 3,4-Dichlorben- 
benzyfts? indUn9 ***** AnSpruch 3 ' worin X1 Metnox y in 6-SteDung des MolekOls Ist und R 3 3,4-Dichlor- 

8. Verbindung nach Anspruch 1 mit der Formel II, worin X Wasserstoff ist und X» Wasserstoff Hy- 
droxy, Chlor oder Methoxy bedeutet. Ri Wasserstoff ist und Y Wasserstoff. Hydroxy, Chlor oder Me- 
tnoxy ist* 

g. Verbindung nach Anspruch 8, worin Xi Wasserstoff ist und Y Wasserstoff oder Chlor in 5(6)-Ste!- 
lung des MolekOls ist 1 r 

10. Phajmjrautische Zusammensetzung, die sich fur die orale Verabreichung eignet. enthattend einen 
phaonazeutisch annehmbaren Trager und eine Verbindung nach Anspruch 1 in einer f^n^ die fQ die 
Behandlung von mit Diabetes assoziierten chronischen KompOkati nen wirksam ist 

11. Verbindung nach einem der AnsprOche 1 bis 9 fOr die Verwendung als Medikament 

m J^SEfS SlifT Ve * indu "9 nach einem °" r AnsprOche 1 bis 9 fOr di Hersteliung ein s Medika- 
mentes fQr die Behandlung von mit Diabetes assoziierten chronischen Kompiikationen 
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Patentanspruche fttr die Vertragsstaaten: AT, GR, ES 

1. Verfahren zum Herstellen einer 3-substituierten 2-Oxolndolln-1-alkansaure-Verbindung mlt der 
Formel 



OOH 



10 



15 



20 



30 



35 



40 



45 



60 




oder 




I II 

oder eines Ci-Ce-Alkylester- oder primaren Amtd-Dertvates hiervon oder eines Basen-Satzes dieser 
Saure mlt elnem pharmakologlsch annehmbaren Katlon, worin X Wasserstoff bedeutet und X1 Wasser- 
stoff, Hydroxy, Ruor, Chlor, Brom, Cr-C4-Alkyi oder Cr-C4-Alkoxy ist, oder worin X und X\ wenn sie 
einzelne Gruppen darstellen, jeweils Chlor, Cl-C4-Alkyl oder Ct-C 4 -AIkoxy bedeuten, und dann, wenn 
sie zusammen eine Gruppe bilden, in 4,5-, 5,6- oder 6,7-Stellung des MolekOts -OCH 2 (CH 2 )nO darstel- 
len. wobei n null oder eins bedeutet 
Ri Wasserstoff oder Methyl darstellt, 

R 2 Wasserstoff, Ct-C4-Alkyi oder Phenylalkyl mrt bis zu drei Kohlenstoffatomen in der Alkylgruppe 
ist, wobei dieses Phenylalkyl fakultativ mlt bis zu zwei Chlor-Substhuenten am Phenyiring substrtuiert 1st. 

R3 Naphthylmethyl, Furfuryl, Thenyl, Benzothienylmethyl, Be nzoxazolytm ethyl, Benzothlazolytmethyl 
oder Phenylalkyl mlt bis zu drei Kohlenstoffatomen in der Alkylgruppe 1st, wobei dieses Phenylalkyl am 
Phenyiring fakultativ mit bis zu zwei identischen oder nicht identischen Substltuenten substituiert ist, wo- 
bei die identischen Substituenten Ruor, Chlor, Brom, Trifluormethyl, Ci-C4-Alkyi oder Ct-C4-Alkoxy 
slnd und die nicht identischen Substituertten Chlor, Methyl, Methoxy oder Trifluormethyl sind, und Y 
Wasserstoff, Fluor, Chlor, Ct-C 4 -Alkyl oder Cr-C4-Alkoxy ist, dadurch gekennzeJchnet, daB man ef- 
nen geeignet substituierten 2-Oxo-indolin-l-alkansaure-aralky*ester mlt der Formel: 



R^s^COOR Rj^vCOOR 

A, 



4 "5 



III 




IV 



65 
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worin X, X 1 , Y und R 1 jeweils wie voranstehend defmierl sind, R eine Aralkyl-Blockierungsgruppe ist und 
R4 und R5 jeweils die wie vorstehend fur R 2 und Fb gegebene Definition besitzen, mit der Anderung, daB 
R4 immer eine andere Bedeutung als Wasserstoff hat t Oder R4 und Rs, wenn sie zusammen eine Gruppe 
bilden, die drvaJente Gruppe Re bilden, wobei Re NaphthyiHen, Furfuryiiden f Thenyiiden, Benzothienyl- 

5 methyliden, Benzoxazoryimethyliden, Benzothiazoiytmethyliden oder Phenyialkyiiden mit bis zu drei Koh- 
ienstoffatomen in der AlkyHden-Gruppe darstellt wobei dieses Phenyiaikyiiden fakurtativ mit bis zu zwei 
identischen oder nicht identlschen Substituenten am Phenylring ringsubstttuiert ist wobei die fdenti- 
schen Substituenten Fluor, Chlor, Brom, Trifluormethyi, Ct-C4-Alkyl Oder Cr-C4-Alkoxy slnd und die 
nicht identischen Substituenten Chlor, Methyl, Methoxy oder Trifluormethyi sind, in Gegenwart eines 

10 Edeimetallkatalysators der Einwirkung von Wasserstoff unterwirft, bis die reduktive Hydrogenoiyse- 
Reaktion zur gewOnschten 3-substituierten 2-Oxo-indoltn-1-alkansaure mit der Strukturformei I oder II 
im wesentlichen vollstandig ist, und, wenn erforderfich, die Verbindung der vorgenannten Strukturfor- 
mei i oder II, worin X' Methoxy bedeutet, in eine entsprechende Verbindung Qberfuhrt, worin X 1 Hy- 
droxy bedeutet und danach, wenn erforderlich, dieses Saure-Endprodukt in ein Cr-Cc-Aikyiester- 

15 oder primares Amld-Derivat davon oder in eln Basensatz dieser Saure mit einem pharmakologisch an- 
nehmbaren Kation QberfOhrt. 

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet daB die Aralkyl-Blockierungsgruppe von R 
in der Ausgangssubstanz mrt der Strukturformei III oder IV Benzyl ist 

3. Verfahren nach Anspruch 1 , dadurch gekennzeichnet daB der fOr die Reaktton eingesetzte Edel- 
20 metallkatatysator Palladium auf Kohle ist. 

4. Verfahren nach Anspruch 1, dadurch gekennzeichnet. daB die Umsetzung in einem reaktionsiner- 
ten organischen Sotvens in Gegenwart einer kieineren Menge an Saure durchgefQhrt wird. 

5. Verfahren nach Anspruch 4, dadurch gekennzeichnet daB die Umsetzung in einem Druckbereich 
von 103. 4 bis 344, 7 kPa (15 bis 50 psi) Wasserstoff und bet einer Temperatur durchgefOhrt wird, die im 

25 Berefch von etwa 0°C bis hln zu etwa 50°C iiegt 

6. Verfahren nach Anspruch 1, worin die hergesteilte Verbindung 3-(3^Dichlorbenzyi)-2-oxo-indo- 
fin-1-essigsaure ist. 

7. Verfahren nach Anspruch 1, worin die hergesteilte Verbindung 3-(3,4-Dichlor-alpha-methyiben- 
zyl)-2-oxo-indolin-1-essigsaure ist 

30 8. Verfahren nach Anspruch 1, worin die hergesteilte Verbindung 5-Chtor-3-(3Adichlorbenzyl)-2- 
oxo-indolin-1-essigsaure 1st. 

9. Verfahren nach Anspruch 1, worin die hergesteilte Verbindung 6-Methc*y-3-(3 ( 4-dichlorbenzy1)- 
2-oxo-indolin-1-essigsaure ist 

10. Verfahren nach Anspruch 1, worin die hergesteilte Verbindung 6-Hydroxy-3-(3,4-dichlorbenzyl)- 
35 2-oxo-indolin-1-essigsaure ist. 

Revendications pour les etats contractants: BE, CH, DE, FR, IT, U, LU, NL, SE 

1 . Compose d'acide oxindoie-1-alcanoique de formules: 

40 
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X represente I'hydrogene et X 1 represente I'hydrogene, un groupe hydroxy, fluoro, chloro, bromo, 
alkyle en Gt-Ca ou alcoxy en C1-C4; ou 

X et Xi, lorsqulls sont prts s6parement, sont identiques ou dlfferents et representent un radical 
chloro, alkyle en C1-C4 ou ateoxy en Ct-C4 et, lorsqull sont pris ensemble, representent une 
5 chaJne -OCH z (CH2)nO- en positions 4,5-, 5,6-, ou 6,7- de la molecule, n representant zero ou un; 

Rt represente I'hydrogene ou un groupe methyl©; 

R 2 represente I'hydrogene, un groupe alkyle en C1-C4 ou phenylalkyle ayant jusqu'a trois atomes de 
carbone dans la partie alkyle, ledit groupe phenylalkyle etant eventuellement substitue par jusqu'a deux 
substituants chloro sur le noyau phenyle; 

10 R3 est un radical naphtylmethyle, furfuryle, thenyle, benzothi6nylm6thyle, benzoxazolylmethyle, ben- 
zothiazolymethyie ou phenylalkyle ayant jusqu'a trois atomes de carbone dans la partie alkyle, ledit grou- 
pe phenylalkyle etant eventuellement substitue par jusqu'a deux substituants identiques ou non sur le 
noyau phenyle, lesdits substituants identiques etant des groupes fluoro, chloro, bromo, trifluorom6thy- 
te, alkyle en Ct-C4 ou alcoxy en Cr-C 4 et lesdits substituants non Identiques etant des radicaux chloro, 

15 methyle, methoxy ou trffluorom6thyle; et 

Y represente I'hydrogene, un radical fluoro, chloro, alkyle en Ct-C4 ou alcoxy en C1-C4. 

2. Compose selon la revendlcation 1 de formule I dans laquelle X represente I'hydrogene et Xi repre- 
sente rhydrogene, un groupe hydroxy, fluoro, chloro ou un groupe alcoxy en C1-C4; X et Xi, lorsqulls 
sont pris separement representent chacun un groupe alcoxy en C1-C4; R1 represente rhydrogene ou 

20 un groupe methyle; Ra et R3 representent chacun I'hydrogene, un groupe alkyle en Cr-C4 ou phenylalky- 
le ayant jusqu'a trois atomes de carbone dans la partie alkyle, ledit groupe phenylalkyle etant substitue 
sur le cycle phenyle par jusqu'a deux atomes de chloro. 

3. Compose selon la revendication 2 dans lequel X represente I'hydrogene et X* represente I'hydro- 
gene, un groupe hydroxy, chloro ou methoxy; Ri et R2 representent chacun rhydrogene et Rs est un 

25 groupe 3,4-dichloro-a-benzyle ou 3,4-dtahloro-a-methylbenzyie. 

4. Compose selon la revendication 3 dans lequel X 1 represente I'hydrogene. 

5. Compose selon la revendication 3 dans lequel Xi est un groupe hydroxy en posftion-6 de la molecule 
et Ra est un groupe 3,4-dtchlorobenzyle. 

6. Compose selon la revendication 3, dans lequel X 1 represente un radical chloro en position-5 de la 
30 molecule et R3 est un groupe 3,4-dichlorobenzyle. 

7. Compose selon la revendication 3, dans lequel X 1 est un groupe methoxy en posltlon-6 de la molecu- 
le et Fb est un groupe 3,4-dichlorobenzyle. 

8. Compose selon la revendication 1 de formule II dans laquelle X represente rhydrogene et X* repre- 
sente rhydrogdne, un groupe hydroxy, chloro ou methoxy; R1 represente I'hydrogene et Y represente 

35 I'hydrogene, un groupe hydroxy, chloro ou methoxy. 

9. Compose selon la revendication 8, dans lequel X^ represente I'hadrogene et Y represente I'hydro- 
gene ou un groupe chloro en posrtion-5(6) de la molecule. 

10. Composition pharmaceutique convenant a I'administration orale comprenant un support pharmaceu- 
tiquement acceptable et un compose selon la revendication 1 en quantite efficace pour le traitement des 

40 complications chroniques assodees au diabete. 

1 1 . Compose selon I'une quelconque des revendications 1 a 9, pour son utilisation comma medicament. 

12. Utilisation du compose selon I'une quelconque des revendications 1 a 9, pour la fabrication d'un me- 
dicament destine au traitement des complications chroniques associees au diabete. 

45 Revendications pour les etats contractants: AT, GR, ES 

1 . Precede de preparation d un compose acide 2-oxoindoline-1-alconoTque-3-substitu6 de formules: 



50 



55 



60 



65 
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5 



10 



20 




d'un ester d'aikyle en Cr-Ce ou d'un d6riv6 amide primaire d'un tel compose, ou d'un eel de base dudft aci- 
de avec un cation pharmacotogiquement acceptable, formulas dans lesqueltes: 

25 X represente I'hydrogene et X> represente I'hydrogene, un groupe hydroxy, fluoro. chtoro, bromo, 
alkyle en Cr-C* ou aJcoxy en C4-C4; ou 

X et X 1 , lorsqu'ils sont phs separement sont identiques ou differents et representent un radical 
chtoro, alkyle en Ct-C* ou alcoxy en Ct-C4 et, lorsqu'ils sont pris ensemble, representent une 
chatne -OCHa(CH2>nO- en positions 4,5-, 5.6-, ou 6,7- de la molecule, n representant zero ou un; 

30 R1 represente I'hydrogene ou un groupe methyie; 

R 2 represente I'hydrogene, un groupe alkyie en Cr-Oi ou phenylalkyle ayant jusqu'a trois atorrtes de 
carbone dans la partte alkyle, ledit groupe phenylalkyle etant eventueilement substitue par Jusqu'a deux 
substituants chloro sur le noyau phenyie; 
R3 est un radical naphtylmethyle, furfuryle, thenyie, benzothienyimethyle, benzoxazolyimethyte, ben- 

35 zothiazon/lrnethyle ou phenylalkyle ayant jusqu'a trois atomes de carbone dans la partte alkyle, ledit grou- 
pe phenylalkyle etant eventueilement substitue par jusqu'a deux substrtuants identiques ou non sur le 
noyau phenyie, iesdfts substituants identiques etant des groupes fluoro, chloro, bromo, trrfluoromethy- 
le, alkyle en Cr-C4 ou alcoxy en C1-C4 et lesdits substituants non identiques etant des radfcaux chloro, 
methyie, methoxy ou trifluoromethyle,; et 

40 Y represente I'hydrogene, un radical fluoro, chloro, alkyle en C1-C4 ou alcoxy en O-C4. caracterise 
en ce qu'il consrste a soumettre un ester d'aralkyle de I'acide 2-oxo-indoline-1-alcanoique convenabie- 
merit substitue de formules: 
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_ dans lesquelles X ( X\ Y et Ri sont tels que precSdemment definis, R est un groupe de blocage aralkyle 
eTFU et R$ sont chacun comme precedemment dtfinis pour Ra et R3 excepte que R4 est tdurjours diffe- 
rent de fhydrogene, ou R4 et Rs, lorsqu'lls sont pris ensemble, ferment des groupes divalents -R$ ou R 6 
est un groupe naphtylidene, furfurytidene, thenylidene, benzothtenytmethylidene, benzoxazolytrrtfthyil- 

5 dene, beruothlazolylmdthylldene, ou phenyiaJkylldene ayant jusqu'a trois atomes de carbone dans ta par- 
tie alkylidene, (edit groupe phenylalkytidene 6tant eventuellement substitue par jusqu'a deux substltuants 
identiques ou non sur le noyau phenyte, lesdfts substrtuants identiques etant des radicaux fluoro chloro 
oromo, tnfluoromethyle, alkyle en Ct-C 4 ou alcoxy en C1-C4 et lesdfts substituants non Identiques etant 
des radicaux chloro, methyle, methoxy ou trifluoromethyle, a Paction de I'hydrogene en presence d'un ca- 

10 tafyseur de metal noble jusqu'a ce que la reaction de reductlon-hydrogenolyBe pour former I'acide 2-oxo- 
indoline-1-alcanoique 3-*ubstJtue voulu de formule structureile I ou II soft sensiblement totale et, le cas 
echeant, a transformer un compose repondant a ladite formule structureile I ou II dans laquelle X' est un 
groupe methoxy en un compose correspondant dans lequel X* est un groupe hydroxy purs, le cas 
ecneant, a transformer ledh produft final acide en un ester (falkyle en Cr-Ce ou en un derive amide ami- 
cepteSe' re UR COmp0s6 00 en un sel de base dudit aoWe avec un cation Pharmacologiquement ac- 

2. Proced6 selon la revendication 1 , caracterise en ce que le groupe de blocage aralkyle de R dans ta 
matiere de d6part de formule structureile III ou IV est un radical benzyte. 
on 1 x l *[? ced ® ^? ,on »a revendication 1 f caracterise en ce que le catalyseur de metal noble employe dans 
20 la reaction est du palladium sur carbone. 

J; £^°JfJ?" Ia «vendication 1 , caracterise en ce que la reaction est mlse en ceuvre dans un sol- 
vant organique inerte vte-a-vis du milieu reactionnel en presence <fune quantlte mlneure d*acide 

5. Precede selon la revendication 4, caracterise en ce que la reaction est mise en ceuvre a' une ores- 

™2^*Sl * 103 ' 4 * 3447 * mQ tBmp6ratUre *» te *™™ a| - , 

6. Proc6d6 selon la revendication 1, dans lequel le compose prepare est I'acide 3-(3,4*Jichloroben- 
zyl)-2-oxoHndoli ne-1 -ace ti que. 

^^U^tSF^' *" ' e Prtpart - radde 

Jo^yi^^^s ^ ,eque ' te C ° mpos6 ***** 881 '' adde «-«*«r*fM* 
35 ol*i£^i5Si^S^ , • *" ,8qUe ' ' e PrtpSrt 851 ^ 
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